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Program for Exploration Engineering of Mineral Resources (Big Data

Talent Class)

Specialty and Code: Exploration Engineering of Mineral Resources (Big Data Elite Class)
081403

Education Objective:

The major aim of this program is to train students with correct world view,
values and rigorous scientific style, and all around development of moral, intellectual,
physical, aesthetics, and labor education. Students are expected to master the basic
theories, methods and skills of geosciences, geological resources, and information
technology systematically. They will engage in relevant engineering training, achieve
strong application capabilities of data management and analysis. The graduates can
work in the fields of resources, energy and related industries, and are expected to
become interdisciplinary talents of new subject in research, design, development and
application of big data technology.

Graduation Requirements:

1. Basic knowledge: Students are required to master the basic theory and knowledge
of mathematics and physics, etc., and be able to use mathematics, natural science,
engineering foundation to solve complex and difficult engineering problems in
geological resources exploration; Students should have a preliminary
understanding in the field of big data technology;

2. Problem analysis: In order to obtain effective conclusions, students are expected
to have pattern recognition and three-dimensional visualization. They can analyze
difficult and complex engineering problems in fields of geological resources
exploration through literature research and using basic principles of applied
mathematics, physics, chemical, and earth science;

3. Solution design/development: Students are asked to be able to provide solutions
for difficult and complex engineering problems in fields of geological resources
exploration, design system, unit (component) or technical process which meet the
specific needs, and embody the sense of innovation and consider the cross
development strategy of innovation, coordination, green, openness and sharing in
the design processes;



10.

Research: Students are required to be able to carry out the research on complex
problems in fields of geological resources exploration engineering based on
principles of science and scientific methods which include experimental design,
data analysis and interpretation. They can draw reasonable and reliable scientific
decision-making basis through big knowledge discovery and pattern recognition;
Modern tools application: Students are expected to be able to develop, select and
use appropriate technology, big data, and modern knowledge discovery tools to
solve out complex problems in fields of geological resources exploration
engineering, including prediction, early warning modeling and digital simulation
of complex engineering problems. They are expected to understand its
uncertainty, limitation and moderation;

Profession and society: Students are asked to be able to analyze social problems
in fields of geological resources exploration engineering, evaluate impacts on
innovation, coordination, green, openness and sharing during the solution process
of practice in geological resources exploration engineering. They should
understand the responsibilities that they have;

Professional standard: Students are expected to obtain humanities and social
science literacy and social responsibility, and be able to understand and comply
with the engineering ethics and standards in the practice of fields of geological
resources exploration engineering, and fulfill the responsibility;

Individual and team work: Students are required to be able to assume the role of
individuals, team members, and persons in charge, and expected to have good
sense of teamwork;

Management and communication: Students are asked to be able to effectively
communicate and exchange with industry peers and the public on complex
engineering and big data application problems in fields of geological resources
exploration by the use of report writing, document designing, statement
presenting and so on. Students should also have a certain international
perspective, and can exchange and communicate in cross-cultural settings;
Life-time learning: Students should have autonomous and lifelong learning
consciousness, and possess the ability of continuous learning and initiative to
update knowledge, and constantly enhance the ability of data development and
application.



No.

Graduation requirements

Ways to achieve (teaching process)

Basic knowledge: Students are
required to master the basic theory
and knowledge of mathematics and
physics, etc., and be able to use
mathematics, natural science,
engineering foundation to solve
complex and difficult engineering
problems in geological resources
exploration; Students should have a
preliminary understanding in the
field of big data technology;

@O Classroom Teaching :  Advanced
Mathematics, Probability and Mathematics
Statistics, Linear Algebra, College Physics,
Physics Experiments, College Chemistry,
Physical Geology, Surveying, Computer Basis,
Database Application, Resource Geology,
Theory and Method of Resource Exploration ,
Principle and Application of Geophysics and
Geochemistry, Digital Geology, Pyhthon
Language Programming A, Machine Learning,
Network Security , 3D Geological Modeling
and Visualization, etc.

@oOut-of-class Learning: Lectures on special
topics, Academic report, Organize students to

take part in various skills assessment, etc.

Problem analysis: In order to obtain
effective conclusions, students are
expected to have pattern recognition
and three-dimensional visualization.
They can analyze difficult and
complex engineering problems in
fields of geological resources
exploration through literature
research and using basic principles
of applied mathematics, physics,
chemical, and earth science;

(DClassroom Teaching: Surveying Practice,
Primary Field Training (Beidaihe), Geological
Field Training (Zhoukoudian), Course Design
for Program Design in C Language,
Development and Application of "Geological
Cloud", Course Design of Machine Learning,
Graduation  Practice, Graduation  Design
(Thesis), etc.

®@Out-of-class Learning: Course homework,
Student Research Training Plan, Activity for
Searching Li Si-guang, Scientific Papers
Report, Survey Report of Academic Foreland,

etc.

Solution design/development:
Students are asked to be able to
provide solutions for difficult and
complex engineering problems in
fields of geological resources
exploration, design system, unit
(component) or technical process
which meet the specific needs, and
embody the sense of innovation and
consider the cross development
strategy of innovation, coordination,
green, openness and sharing in the
design processes;

(DClassroom Teaching: Surveying Practice,
Primary Field Training (Beidaihe), Geological
Field Training (Zhoukoudian), Course Design
for Program Design in C Language,
Development and Application of "Geological
Cloud", Course Design of Machine Learning,
Graduation  Practice, Graduation  Design
(Thesis), etc.

®@Out-of-class Learning: Course homework,
Student Research Training Plan, Activity for
Searching Li Si-guang, Scientific Papers
Report, Survey Report of Academic Foreland,

etc.

Research: Students are required to
be able to carry out the research on

(DClassroom Teaching: Surveying Practice,
Primary Field Training (Beidaihe), Geological
Field Training (Zhoukoudian), Course Design




No.

Graduation requirements

Ways to achieve (teaching process)

complex problems in fields of
geological resources exploration
engineering based on principles of
science and scientific methods which
include experimental design, data
analysis and interpretation. They can
draw reasonable and reliable
scientific  decision-making  basis
through big knowledge discovery
and pattern recognition;

for Program Design in C Language,
Development and Application of "Geological
Cloud", Course Design of Machine Learning,
Graduation  Practice, Graduation Design
(Thesis), etc.

®@Out-of-class Learning: Course homework,
Student Research Training Plan, Activity for
Searching Li Si-guang, Scientific Papers
Report, Survey Report of Academic Foreland,

etc.

Modern tools application: Students
are expected to be able to develop,
select and use  appropriate
technology, big data, and modern
knowledge discovery tools to solve
out complex problems in fields of
geological resources exploration
engineering, including prediction,
early warning modeling and digital
simulation of complex engineering
problems. They are expected to
understand its uncertainty, limitation
and moderation;

@ Classroom Teaching : College English,
Principle and Application of Database,
Geographic  Information  System, Digital
Geology, Course Design for Program Design in
C Language, Development and Application of
"Geological Cloud", Course Design of Machine
Learning, etc.

®@Out-of-class Learning: Course homework,
Student Research Training Plan, Lectures on
special topics, Survey Report of Academic
Foreland, etc.

Profession and society: Students
are asked to be able to analyze social
problems in fields of geological
resources exploration engineering,
evaluate impacts on innovation,
coordination, green, openness and
sharing during the solution process
of practice in geological resources
exploration  engineering.  They
should understand the
responsibilities that they have;

(DClassroom Teaching: Resource Geology,
Hydrogic Geology, Engineering Geology,
Environmental Geology, Surveying Practice |,
Primary Field Training (Beidaihe), Geological
Field Training (Zhoukoudian), Development
and Application of "Geological Cloud", Course
Design of Machine Learning, Graduation
Practice, Graduation Design (Thesis), etc.

®@Out-of-class Learning: Course homework,
Student Research Training Plan, Lectures on

special topics, etc.

Professional standard: Students are
expected to obtain humanities and
social science literacy and social
responsibility, and be able to
understand and comply with the
engineering ethics and standards in

@ Classroom Teaching : Principles of
Marxism, Introdution to Mao Tse-tung Thought
and the Theoretical System of Socialism with
Chinese Characteristics, The Essentials of
Modern Chinese History, Morality Education
and Fundamentals of Law, Military Theory and
Training, Physical Education, Social
Investigation, etc.




No.

Graduation requirements

Ways to achieve (teaching process)

the practice of fields of geological
resources exploration engineering,
and fulfill the responsibility;

®@Out-of-class Learning: Entrance Education,
Student Psychologically Healthy Education,
Policy and Situation Education, Guide for
Career, Education for Graduation, Special
Lectures by Class Leader and Counselor,

Academic Lecture, etc.

Individual and team work:
Students are required to be able to
assume the role of individuals, team
members, and persons in charge, and
expected to have good sense of

teamwork;

(DClassroom Teaching: Surveying Practice,
Primary Field Training (Beidaihe), Geological
Field Training (Zhoukoudian), Development
and Application of "Geological Cloud", Course
Design of Machine Learning, Graduation
Practice, Graduation Design (Thesis), etc.

®@Out-of-class Learning: Course homework,
Student Research Training Plan, Activity for
Searching Li Si-guang, etc.

Management and communication:
Students are asked to be able to
effectively communicate and
exchange with industry peers and the
public on complex engineering and
big data application problems in
fields of geological resources
exploration by the use of report
writing, document designing,
statement presenting and so on.
Students should also have a certain
international perspective, and can
communicate in

exchange and

cross-cultural settings;

@ Classroom  Teaching Economic
Management Elective Course, Surveying
Practice, Primary Field Training (Beidaihe),
Digital Geology Practice (Zhoukoudian),
Development and Application of "Geological
Cloud", Course Design of Machine Learning,
Graduation  Practice, Graduation Design
(Thesis), etc.

®@0Out-of-class Learning: Survey Report of
Academic Foreland, Meeting on Scientific
Research, Academic Lectures, Writing on
Scientific Research, Taking part in Scientific

Research Projects, etc.

10

Life-time learning: Students should
have autonomous and lifelong
learning consciousness, and possess

(DClassroom Teaching: Graduation Practice,
Graduation  Design  (Thesis),  Morality
Education and Fundamentals of Law,
Professional English, etc.

10




Graduation requirements Ways to achieve (teaching process)

the ability of continuous leaming | @)Out-of-class Learning: Course homework,
and initiative to update knowledge,

and constantly enhance the ability of
data development and application. Research report, Student Research Training

Subject contest, Invention and creation,

Plan, etc.

Major Disciplines: Earth Resources and Geological Engineering

Main Courses: Physical Geology, Petrology, Crystallography and Mineralogy,
Crystal Optics and Optical Mineralogy, Structural Geology, Stratigraphy and
Paleontology, Surveying, Resource Geology, Theory and Method of Resource
Exploration , Principle and Application of Geophysics and Geochemistry, Introduction
to Remote Sensing of Resources, Digital Geology, Pyhthon Language Programming A,
Machine Learning, Network Security , 3D Geological Modeling and Visualizaiton,
Object Oriented Programming, Data Structure, Computer Basis, Database Application,
etc.

Lab Experiments: Geological Data Collection and Database Construction,
Observation and Digitalization of Rock and Mineral Samples, Physical and Chemical
Remote Data Processing and Interpretation, Comprehensive Information Prediction
and Application, Visualization Technology and Application, etc.

Practical Work: Primary Field Training (Beidaihe), Digital Geology Practice
(Zhoukoudian,, including digital mapping), Observation and Digitalization of Rock
and Mineral Samples (Resource Exploration Engineering Teaching Demonstration
Center), Development and Applicaiton of Big Data (Zondy Cyber, Key Laboratory of
Ministry of Land and Resources), Object Oriented Programming (Zondy Cyber, Key
Laboratory of Ministry of Land and Resources), Virtual simulation and digital
simulation (Resource Exploration Engineering Teaching Demonstration Center),
Graduation Practice and Graduation Design (Thesis) (Zondy Cyber, Regional
Information Centers, Oil Field Computing Centers, Key Laboratory of Ministry of
Land and Resources), etc.

Innovation and entrepreneurship training: The Excellent Engineer Program for
Searching Li Si-guang, Geoscience Skills Competition, MATLAB Modeling
Competition, Data Mining or Machine Learning Design Competition, Visualization
Technology Design Competition.

Graduation Credit Requirements: 174

Duration and Degree Granted: Four years, Bachelor of Engineering.

Related Specialties: Geology; Exploration Techniques and Engineering; Applied

11




Geophysics; Computer Science and Applications.
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§- s (Zhoukoudian) B
g %K AT EERFERIT
S % 41931800 Course Design of  Artificial| 2 | 2 & 2
~ Intelligence
MWREFR SN ARERIT
40230200| Course Design of Development and| 2 | 2 & 2
Application of Geologoical Cloud
B -
0216100 Practice for Graduation 8 |81
Eeli&it (1832 ) Design for
-+ =]
10225500 Graduation (Thesis) 10 | 10/ 10
it
325(325 & 25] 3 4 14 |2 8
Sum 3251
HREE ) | om
81 Social Investigation "
3 g} H(FRIFE. KBS, RIFHR
8 =)
% !ék Others (Contest, Invention, 3 3@
= Innovation and Research
S F Presentation)
2t s | sm
Sum B
Sit
- 174 | 2304 2034254 176 60 28 |23 24.5(31 |18 |4.5 13.5
Total
TERS
21130701 ﬂﬂﬁ{n,%\g_}fﬁﬁg 25| a0 |24 |16 s 55
Geographical Information System
%) 4R
Ta  biosioog PERE 25| 40 |40 16 25
g. b= Network Security
Ex SRR S
g E 20229800/3D  Geological Modeling and| 1.5| 24 |24 8 1.5
2 i Visualization
s (& HFWRBAEFRKASHIE
g % 20217000| Regional Geological Survey and New | 2 32 4 |28 2
g * Tefhni?ues _
h0227207 AIRIESLAE B
Information Engineering of [1.5 24 | 24 16 1.5
Resources B
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BREEMNESCSHE
20228300| Theory and Method of Resource| 1 16 | 16 16 1
Quantitative Prediction
21130600 BRI 25| 40 [32]8 25
Geography
SRR A
20020000 7 T IR 25| 40 |40 2.5
Economics of Mineral Resources
AR RIR
20203700 Environment Protection in Mining| 2 32 |32
and Mineral Exploitation
= 4
20508400 L1 R B 25| 40 |328 2.5
Engineering geology B
4
20400102 AR E B 25| 40 |32]8 2.5
Hydrologic Geology B
2z e
20413900 TIUEERT A 25| 40 |40 2.5
Environmental geology A
N =4
20217100 = HERE 3 | 48 |48 3
Marine geology
OxE4t
21932000 %%\tﬁkﬁi 15| 24 |24 8 15
Smart City
ISE XS
20524700 fﬂjﬁ)‘,;‘m'&ﬁj*ﬁ , 2| 32 |16 |16 2
Geological Hazard Risk Assessment
21203800 1T 715 3| 48 |40]8 3
computing method
\ /—H—\E
20216800 T LA , 2| 32 |20]12 2
Professional English
BUFREY 5
EKiFig
H: AEREFERBLARETd, BREFEECRELSAIIANELAEH, ¥RAMRE
FRAFANL B EF I FHAE—RRFIT LN .
HFMELRE (KEBREFH) FWRES LS
Classified Statistics of Courses
iR 2 X BRYERE
X o s . IE(Z1R 5E | | . .
Bl | beral SHEWE | SerTR oo SER YRR s et
. L . . Specialty 8] %3
Education Disciplinary Main Specialty ] i Total Total
Elective |Practical Freedom .
Courses Fundamental Courses Courses Courses | Work Study Hour Credits
it WME | i#(E
325 & 2304+37.5
ﬁﬂj’/ﬁﬁ 548/29| 192/12 1004/60.5 368/23 192/12 5 [&/5 174
/32.5 5]
ﬁﬁﬁﬁﬁ 0, 0, 0, 0, 0, 0, 0,
thﬁu 23.4% 35.4% 12.9% 7.0% 18.1% 2.9% 100%
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BREBEIEHRFTER

3E 5% B 4R:

RBIE AL (KEABET IE) L 3dk BA EHGHRI, YL A = ¥
WAHFAER, e AR £ FEEAR, RATEERAS ERFTR,
FE EHARF @ ey AR, kA, RAFAAXG A%, LA KR
B R BB E L E AT R ), AELEIT R AE TR AAR AT AT K AR AR K
Bt FAL R R LR IAHAL,

EIE &

EFRELFLELEHELSERANBAURAFARZEREAAZINT R, 226
EHRRE RS, BRARAREZETEENF T E .

BRE RS

1AL EIRLERENIT ALY T M

2. REIEF R EZRBMAZBEZT O RA

3. RK# A HEE-FE6 0B E

4.3 =9 K58 R

5. Z xR AR 5 T ALY E AL

&R

1. TAZ 7 3%t

2. T2 RAR

3. FHx

4. B TAEF K

5.1z &AL 5 BT H

Nk & 4

1. 37 B & 2 A

2. A AW AR

3. R AE A

4. %% 7 AEF A

DM B

1. KE=NBRALF LI HITREWMEFRERALEFES], T2#FTEL
Wk, WIS, BIFERALLHEGRLLETFE, EFRFITfed b F)F
BAFT, TAREART B GHAT, AL EES,

2. KW M B AT bkt AFRFed b FIFLEF T 2l X RAZ LT, R
FERFFRS, FRETRELIZT, A LAT T BR A, DUt F AR
AL AG F A 5, BT AL,
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RERFHRE:

= R M
sl | ST HEEANE. Th. LA
# T
i
BE): HERE FAE, SVIEERM, FARLEAL,
1| FIFEAFARFAL SR A FARE, (1 A)
M R B| AR AR,
K] 2R B AR (1 A)
7 ) Tk A RIF AP LT AR ], B R
) PFIZE N DX SE, HAG AR LR IR,
§ AL S LML BIANA, SRR BT A,
% PAT: BFAE T, FARFF AL FHHTERESR
i 3 JnF, (47)
» T WFANTR AR, LA E. THIKE. R
5 s |snm Bk, RN S . TG EFHATERGE T,
" B BHERE T, FRFFAd L FIRRgF S
o A ZitH., (1 A)
% Fh: A TRBEGHE, FIFEEINARTIRE, H4
. FAREEFRGE LAEL
; AR B R AERR, FAF T A Ak F U7 ) B 3 AT
5 TEEF. (1)
5 | T4 iFEfET, TRNAFEFLAGTAAR, A
BT 2 3L69 PPT ¥ ta 4 Bl AR, AFF, ST B8, FF 2N 2.
SRR, A A TAE AT B AN
6 DA FeFAREIFHITRREEAR G ESENAS
Bk
LS EFRFIfd b FITegER AT T, FRE LT,
I s |8m 1| Bk s, T4, THKREERE 47, # 5B L,
% EyAE#HETT (7TH)
it 2 | bt A BATRE LA S A%, R T E AL, (1 )

£ BT R R ARG :

A Ak 34 2 R B AT 5

100~90 89~80 79~70 69~60 59~0

B R A | BB RAFk; | AR [ R AR EH
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AT AR 8 A A 2
R, &Kt FH
68, R
NEHFR, B
HAEE; R
mEE5MAE
AR 4 s PPT
MR A,
AHTEE,

AARIA A, X
it EH L
AW, FRA
B E5E
B4 B4 A&
KRN mAE
ARy PPT #R X
teE A A
A& AR
Fo

AHAA ., XL
T EFAK
W, RN
BERLE,
P A 2 ARFT 1L
BRI, & &
%R R 5 L
# B 4% ; PPT
MR R A
2, #AKR

- A

A F,

e AT HA AT
EHTEER
KFEW, FR
NEwmY, A
oK, RE&
R W N )
#1340 B #=; PPT
MmN KA A S
¥, #RXAK

- ALK

AT F,

B iR R AF Ak

LN
T EERF
W, R NE
TR, B#k
RARFH; mRE
AT B A
2 B A& ; PPT
W N

A A H XA

- AX

LT o

IH, AFRZAKEETR:
(NW=F /B
FEBFAERMIER, BHIMRAZTRNRETLEL T RS, £

2 FHE 4T
I H b B W S
FEG, WERKEH. LRG. HEK, BRDERA (LB) %
EHR& | B (GOR). AAPEAALHFE). FEBEL(F &, FFEX) .
EAEAK, i, HHE. ok, Bk, 45, &K
PR M, AR, HE AL, RRE. KO, BRITTH
e 2, KR, TAK, &5
FhL, whn, AL, REEF
WE. AR BREBT. RAKSF
EFh FAEFM. AL, AIREF
ol B Ik, FAE, FRIEA, 225
B B, 4. RITERELR, FRES

2. AT E
(CXHL= P
1) #F TR EHER A, BIEIEH D AN RRE®, KIEFE

52 5] B9 A) BEAT .
2) &FALIMERIEF IR HE, INAEET X T REALAE, ~FEA

T8, R EZHBF, BAFEOIEFEITRE,
3) FASEIN, BRREMIK, FIELH, REAWL,

SRS e BB VPN

F (KR W B A, RERFELA O F RAAE R HTAY KA, &EEMH,

AHBET Mo

4) BlaFEEE R F%s,

2, fREFaTHM S, TENMARR I ARGEL A,
5) EMEFHFEHEMITRAZ, RTVBRASHGRZEFHRN, F
& R RRAAE T T 8 S HE

(gt B )
1) FAEBRANEH — RS AEE, FALRYPHAE IR,
2) FAAERITAETHE—ROEERELTNE A TIRE TR
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) WRARER GHATHEMN, REREAKRAT, ULLFHRERTL
L0915 E

4) EFERIEGEILT LA @48 -F £ )T R0, IS8 TEIE R 1o

5) FithEawiE: wHRNER, Ak, BfIFEa6wiET 0
He% 254 (RE: 110; 248 120; KE: 119),
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